A portable current meter for accurate current speed measurement and suitable for use by an individual in natural streams was devised. The meter consists of a sensor with a four-bladed propeller (30 mm diameter), a photo coupler and a counting apparatus (a modification of the 3631 rotation meter: Yokogawa Hokushin Electric).
Introduction
Spatial variations in the microdistribution of stream insects are often related to particular physical parameters. In our studies of netspinning caddis larvae (TANIDA, 1984; ROSSITER, unpublished) water current speed has been shown to be a major factor in delineating the microdistribution of species. It will thus be appreciated that the accurate measurement of current speed in the field situation is an essential prerequisite for obtaining meaningful data. Many types of apparatus have been designed for measuring current speed (EDINCTON and MOLYNEUx, 1960; BRUNDITT, 1971; JOHN, 19/8 etc.) , some of which were used in our earlier studies (TANIDA et al., v978) . However, all had certain disadvantages when used in the field situation, including lack of accuracy, fragility, lack of portability, inability to obtain fixed-point readings, and difficulties in use by an individual. In order to overcome these drawbacks, the current meter described here was designed. Laboratory tests showed it to give accurate and stable readings between 10 and 160 cm sec-' and to be easily operable by a single worker in the field situation.
Meter design
Essentially, the current meter consists of a sensing head with a propeller and a photo coupler, and a counting apparatus (Fig. 1) . A four-bladed aluminium plate propeller head of 30 mm diameter is used. The photo coupler consists of a photo diode (Sharp , GL-350) and a photo transistor (Sharp, . The light path between these two components is cut by the rotating blades, the receptor delivering digital (on/off) signals to the counting apparatus at a frequency proportional to the rate of propeller revolution. An instant digital readout of the revolution rate is shown on an LCD . screen.
One problem in the design of the meter of this type is the selection of a counter of a suitably small size. Most counters used in current meters have been designed primarily for laboratory use and are either too fragile, too heavy, or too cumbersome for use in natural conditions, and are difficult for an individual worker to operate by himself.
A portable rotation meter (Yokogawa Hokushin Electric, 3631) was selected as being suit- In both sets the sensing head was fixed by a vise as the axle of propeller was at a straight angle to the current, and two to five readings were read at each current speed. The calibrations obtained are shown in Fig. 2 . A linear relationship was obtained under both sets of calibrations with an extremely high correlation of 0.9996-0.9998. The intercepts on the Y-axis and the slopes of the two correlation lines are very similar, the intercepts being 3.818 and 3.710 and the slopes being 1.875 and 1.873 for the circulating channel and the towing tank data, respectively. The variation of readings (range/mean of readings) taken was very low in the experimental conditions (variation: =4.0%, range =0.0_5.9e/j. A further comparison was carried out under natural conditions with another current meter propeller diameter 20 mm, accuracy 3 cm • sec-') at a stream near the Hakusan Nature Conservation Center, Ishikawa Prefecture, in May and October 1983. The stream was a third order stream and ca. 10 m wide; the comparison was carried out at sites between 10 and 40 cm deep, where flow conditions appeared steady.
In this case a slightly lower correlation of 0.990 was obtained, and the variation of readings was higher than the experimental conditions (x =12.6%, range=4.8-27.0%). This larger variation may be attributed to unstable flow conditions in the field, which were undetectable by eye.
The lowest current speed calibrated was ca. 10 cm sec-' and the highest was ca. 160 cm sec-', both made in the towing tank. At both the highest and lowest calibrated speed, stable readings were obtained, and in the other natural streams, stable readings were achieved at current speed as low as 7 cm sec-'. From these calibrations and comparison, the meter was assumed to give accurate readings of current speed at least within the range of 10-160 cm sec-'.
